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(57)Abstract 

PROBLEM TO BE SOLVED: To improve driving reliability by separating DMOS f CMOS 
transistors by an isolation layer and a partial oxide film, forming a DMOS region and a 
CMOS region different in thickness and forming a polysilicon resistance element on a 
partial oxide film. 

SOLUTION: A DMOS transistor, a CMOS transistor and a bipolar transistor are formed 
on a P-type substrate 10 simultaneously. Each.of the transistors is separated by an 
element isolation layer 321 formed in an upper part of a bottom layer 31 and a thick oxide 
film 230 formed thereon by employing a local oxidation method. Resistor 51 1, 512 formed 
of polysilicon are formed on the thick oxidation film 230 on each isolation layer 231 and 
doped with a proper amount of ion according to a resistance value to be obtained. A gate 
oxide film 220 of a DMOS transistor is made thicker than an oxide film 221 of a CMOS transistor. As a result, 
withstand voltage characteristics of a DMOS which is a high withstand voltage element are improved. 
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* NOTICES * 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of a semiconductor device including the phase which carries out 
patterning of said polish recon layer in order to form the gate pattern and the resistance pattern of said 
DMOS component and a CMOS device, respectively on the phase which forms the detached core which 
divides a DMOS component and a CMOS device into a substrate, the phase which forms the 1 st oxide 
film on said substrate, the phase which form the 2nd oxide film on said detached core, the phase which 
vapor-deposit a polish recon layer, said 1st oxide film, and said 2nd oxide film and the phase which dope 
said gate pattern 

[Claim 2] The phase which forms said detached core is the manufacture approach of a semiconductor 
device including the phase which forms the detached core which separates a bipolar component further 
according to claim 1. 

[Claim 3] The manufacture approach of the semiconductor device according to claim 1 formed so that 
the thickness for part I of said 1st oxide film currently formed in said CMOS-device upper part may 
differ from the thickness for part II of said 1st oxide film currently formed in said DMOS component 
upper part. 

[Claim 4] The manufacture approach of the semiconductor device according to claim 3 which includes 
further the phase of removing a part of 1st oxide film of the front face of said CMOS-device upper part, 
and the phase which forms an oxide film in the removed part. 

[Claim 5] Said phase to dope is the manufacture approach of a semiconductor device including the 
phase which vapor^deposits the 3rd oxide film, the phase of removing said a part of 3rd oxide film of 
said gate pattern upper part, the phase which uses said 3rd oxide film as a mask, and dopes said gate 
pattern, and the phase of removing said 3rd oxide film according to claim 1. 

[Claim 6] Said gate pattern is the manufacture approach of the semiconductor device according to claim 
5 doped using phosphorus oxide choride (POCI3). 

[Claim 7] The manufacture approach of the semiconductor device according to claim 1 which forms said 
polish recon layer by the thickness of 2000-6000A. 

[Claim 8] The semiconductor device containing the polish recon resistance element formed on the 1 st 
oxide film which was formed in the substrate and formed on the detached core which separates a DMOS 
component and a CMOS device, and said detached core, and said 1st oxide film. 

[Claim 9] For a bipolar component, said semiconductor device is a semiconductor device according to 
claim 8 separated from the DMOS component and the CMOS device through the detached core 
including a bipolar component further. 

[Claim 10] Said DMOS component and said CMOS device are a semiconductor device according to 
claim 8 with which it has the 1st and 2nd gate oxide, and the 1st gate oxide of said DMOS component is 
formed more thickly than the 2nd gate oxide of said CMOS device, respectively. 

[Claim 11] Said resistance element is a semiconductor device according to claim 8 which is not doped. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a semiconductor device and its manufacture approach, 
and relates to the semiconductor device which accumulated the DMOS (Double diffusedMOS) transistor, 
the CMOS transistor, and the bipolar transistor on one substrate, and its manufacture approach. 
[0002] 

[Description of the Prior Art] By forming various kinds of components in a single substrate at 
coincidence, a present-day technique is comparatively cheap, and is directing the main force towards 
obtaining a small accumulation component with high reliability. When the weight and space of the aircraft, 
a spacecraft, etc. be restrict to the degree of pole, it be required to cluster the function of many 
circuits in small space, and an accumulation component have a large advantage to decrease the 
propagation delay time between the response time and a circuit in informational are recording and high- 
speed processing. Recently, application of an integrated circuit has reached even the field of home 
electronics. 

[0003] Drawing 1 4 is the sectional view showing the semiconductor device by the conventional 
technique. 

[0004] As shown in drawing 1 4 , the semiconductor device according to a Prior art consists of the 
insulating layer and wiring which were formed the field where a large number currently formed on P-mold 
substrate 100 were doped, and on it. And the semiconductor device is divided into three transistor fields, 
i.e., a bipolar field, the DMOS field, and the CMOS field. 

[0005] Each transistor field has in common P-mold substrate 100 and the N type epitaxial layer 120 of 
20-micrometer thickness currently formed on it, and each transistor field is separated by P+ component 
isolation region 170 where even P-mold substrate 100 is extended from the front face of an epitaxial 
layer 120. 

[0006] The front face of an epitaxial layer 120 is covered with the oxide film 150 which has many 
contact holes. 

[0007] In the bipolar transistor field, N+ flasking layer 1 10 is formed between the substrate 100 and the 
epitaxial layer 120, and N+ sink field 140 is formed even in the part from the front face of an epitaxial 
layer 120 to the flasking layer 1 10 at the perpendicular. P-mold base 122 is formed in the epitaxial layer 
120 located inside the sink field 140, and the N+ emitter region 128 and P+ mold base region 127 are 
formed in P-mold base 122. The oxide film 150 is formed in the upper part, it is removed, the metal layer 
is formed and the oxide film 150 of the emitter region 128 and base region 127 upper part makes the 
emitter electrode E and base-electrode B. 

[0008] N+ flasking layer 1 10 is formed in the substrate 100 upper part in the DMOS component field, the 
N type epitaxial layer 120 is formed in the flasking layer 110 upper part, the P type well 123 is formed in 
the N type epitaxial layer 120, and the N type source field 124 is formed in the interior. N+ sink field 140 
is formed even in the part from epitaxial layer 120 front face to N+ flasking layer 1 10 at the 
perpendicular, and the drain electrode D is formed in the N+ sink field 140 upper part. The source 
electrode S is formed in the source field 124 upper part, gate oxide 161 is formed in epitaxial layer 120 
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front face between the source electrodes S, and the gate electrode G is formed on it. 
[0009] The CMOS field is divided into the NMOS field and the PMOS field, and the N-channel MOS 
transistor and the P channel MOS transistor are formed in two fields, respectively. The P type well 121 
is formed in the epitaxial layer 120 interior of an NMOS field, and the N type source 125 and a drain 126 
are formed in the P type well 121 interior. In the PMOS field, the P type source 129 and a drain 130 are 
formed in the epitaxial layer 120. The source electrode S and the drain electrode D are formed in the 
sources 125 and 129, a drain 126, and the 130 upper part. Gate oxide 162 is formed in epitaxial layer 120 
front face between the P type well front face between the source 125 of an NMOS field, and a drain 126, 
the source 129 of a PMOS field, and a drain 130, and the gate electrode G is formed on it. Since the 
gate oxide 162 of a CMOS field is formed at the same process as the gate oxide 161 of a DMOS field, 
the thickness of the oxide film of two fields is the same. 

[0010] Since a resistance element must be separately formed in the conventional semiconductor device 
shown in drawing 14 , a process becomes complicated. Moreover, since the thickness of the oxide film in 
each transistor is the same, it is difficult to secure dependability in the drive of a transistor which has 
different pressure-proofing. 
[0011] 

[Objects of the Invention] This invention is for solving said conventional trouble, and the purpose is in 
offering the semiconductor device which raises the drive dependability of the semiconductor device by 
which the transistor for high pressure-proofing and the low-battery transistor are integrated, and its 
manufacture approach. 

[0012] Furthermore, the purpose of this invention is by forming a semiconductor device and a resistance 

element together to simplify a semi-conductor production process. 

[0013] 

[Means for Solving the Problem] In order to attain said purpose, thickness of gate dielectric film is 
formed into 2 yuan in this invention, and a polish recon resistance element is formed in the upper part of 
the partial oxidation film which separates each transistor. 

[0014] In the semiconductor device by this invention which has DMOS and a CMOS transistor in one 
substrate, a component detached core and the partial oxidation film currently formed on it separate 
each transistor, it forms so that the thickness of the insulator layer of a DMOS field and the thickness 
of the insulator layer of a CMOS field may be differed, and a polish recon resistance element is formed 
on the partial oxidation film. 

[0015] In order to manufacture said semiconductor device, the insulator layer which has different 
thickness is formed. And by carrying out patterning of the one-layer polish recon layer on an insulator 
layer and the partial oxidation film, and doping alternatively, it forms so that the part which used for the 
gate electrode the part doped by high concentration, is not doped or was doped by low concentration 
can be used for resistance. 
[0016] 

[Embodiment of the Invention] Hereafter, the desirable example of this invention is explained to a detail 
based on an accompanying drawing. 

[0017] The manufacture approach of a semiconductor device of following the example of this invention 
with reference to drawing 1 thru/or drawing 13 is explained. 

[0018] As shown in drawing 1 f the P type substrate 10 is divided into DMOS, CMOS, and the bipolar 
transistor fields D, C, and B, and the component isolation region I which separates each transistor field 
is between each transistor field. And a CMOS field is further divided into the PMOS transistor field P 
and the NMOS transistor field N. 

[0019] First, the thin oxide film 200 is formed on a substrate 10, and after applying the photoresist 90 of 
one layer on an oxide film 200 and removing the photoresist of the DMOS field D, the PMOS field P, and 
the bipolar field B upper part, N type ion is poured in by 1015 dose/cm2 concentration (refer to drawing 
1 ). Then, a photoresist 90 is removed and diffused and N+ flasking layers 21, 22, and 23 are formed. 
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[0020] Furthermore, after applying a photoresist 91, removing the photoresist of the component isolation 
region I and the NMOS field N and pouring P type ion into two or more 1014 dose/cm (R> drawing 2 2 
reference), a photoresist 91 is removed and diffused and P+ bottom fields 31 and 32 are formed. 
[0021] Next, the thin oxide film 200 is removed and the N type epitaxial layer 300 is formed in 6-14 
micrometers in thickness, and specific resistance 1.3 - 2.0 ohm-cm extent. The about 50-1 000A oxide 
film 210 is grown up on an epitaxial layer 300, and the 500-3000A nitride 400 is vapor-deposited on it. 
After applying the photoresist 92 of one layer on a nitride 400, the photoresist 92, the nitride 400, and 
oxide film 210 of an edge of the DMOS field D are removed at a photo etching process, and an epitaxial 
layer 300 is exposed. And the epitaxial layer 300 interior is made to carry out the sediment of the 
phosphorus oxide choride (POCI3), and N+ mold sink field 310 is formed so that the DMOS field D may 
be surrounded (refer to drawing 3 ). 

[0022] Next, the photoresist pattern 92, a nitride 400, and an oxide film 210 are removed, and an oxide 
film 220 is formed again. 

[0023] A photoresist 93 is removed, after applying a photoresist 93 on an oxide film 220, removing the 
photoresist of the NMOS field N and the component isolation region I and pouring in P type ion by 1012 
- 1013 dose/cm2 concentration (refer to drawing 4 ). 

[0024] After applying a photoresist 94 further, the photoresist of the PMOS field P is removed and N 
type ion is poured into about two 1012 - 3X1013 dose/cm (refer to drawing 5 ). 

[0025] Next, if a photoresist 94 is removed and coincidence is made to diffuse P type ion and N type ion, 
the P well 322, the N well 330, and the component detached core 321 of the CMOS field C will be 
formed. The DMOS field D, the CMOS field C, and the bipolar transistor field B are classified by the 
component detached core 321 formed in this phase, respectively. 

[0026] Then, a nitride (illustration abbreviation) is vapor-deposited on an oxide film 220, it leaves the 
oxide film 220 of the upper part of the active field A of the DMOS field D, and the sink field 310, the well 
322 of the CMOS field C, the 330 upper part, and the active field upper part of the bipolar field B 
through photo etching, and the thick oxide films 230, 232, 231, and 233 are grown up through a selective 
oxidation process (LOCOS;localized oxidationof silicon). These thick oxide films 230, 232, 231, and 233 
are formed in the middle epitaxial layer 300 in the epitaxial layer 300 between the active fields of the 
upper part of the component detached core 321, and a DMOS field and the sink fields 310 which 
become the boundary section of a component, respectively, the epitaxial layer 300 of the boundary 
section of NMOS (N) of the CMOS field C, and PMOS (P), and the bipolar field B. Then, a nitride is 
removed (refer to drawing 6 ). At this time, since the property of each component is attached by the 
division, the thick oxide film 232 of a DMOS field forms the thick oxide film 231 which forms for the 
property of high pressure-proofing and is formed between the NMOS field of the CMOS field C, and the 
PMOS field, and the thick oxide film 230 between each transistor field. 

[0027] Then, if a photoresist is removed and an oxide film is again grown up after leaving the photoresist 
on the DMOS field D and the bipolar field B (illustration abbreviation) and removing the oxide film 220 of 
the remaining part, the thickness of the oxide film 220 of a DMOS field D front face will become thicker 
than the thickness of the oxide film 221 of the newly formed CMOS field C (refer to drawing 7 ). 
Although a proof^pressure property improves so that the thickness of an oxide film is thick, the 
component for high pressure-proofing and the component for low pressure-proofing can be driven to 
coincidence by forming thickness of an oxide film into 2 yuan through such a phase. Here, since the 
thickness of the oxide film 220 of the bipolar field B upper part does not have the property and relation 
of a component, it can form at the same process as the oxide film 220 of the DMOS field D, and an 
oxide film can newly be formed like a CMOS field. 

[0028] As shown in drawing 8 , after vapor-depositing the polish recon 500 by 2000-6000A thickness on 
an oxide film 220 and 221 and forming a photoresist 95 on it, a pattern is formed by photo etching. This 
pattern 95 is used as a mask, the polish recon 500 is etched, between some oxide films 220 of the 
DMOS field D and the thick oxide films 230 and 233 of the bipolar field B is exposed, and resistance 
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elements 51 1 and 512 are formed on the thick oxide film 230 on the component detached core 321. The 
photoresist pattern 95 is used as a mask, P type ion is poured into the epitaxial layer 300 of a DMOS 
field and a bipolar field by 1013 - 9X1013 dose/cm2 concentration (refer to drawing 8 ), and a 
photoresist 95 is removed. 

[0029] The base 342 of the well 341 which vapor-deposited the low-temperature-oxidation film (LTO 
film;low temperature oxide film) 600 with chemistry gaseous-phase vacuum deposition, and was 
surrounded with the thick oxide film 232 of the DMOS field D through the ionic diffusion, and the bipolar 
field B is formed after this process. And the well 341 of the DMOS field D and the base 342 of the 
bipolar field B are formed. And it leaves only the low-temperature-oxidation film 600 of the well 341 of 
the DMOS field D, the base 342 upper part of the bipolar field B, and the resistance pattern 51 1 and the 
512 upper part, and the low-temperature-oxidation film 600 is removed. The sediment of the phosphorus 
oxide choride (POCI3) is carried out to the exposed polish recon layer 500, and high concentration 
doping is carried out with N type. Since the upper part of the resistance patterns 51 1 and 512 is 
covered by the low-temperature-oxidation film 600 at this time, it is not doped. That is, the resistance 
patterns 51 1 and 512 come to have whenever [ low charge transfer ] compared with the doped polish 
recon layer 500, and resistance becomes large (refer to drawing 9 ). 

[0030] Next, the remaining low-temperature-oxidation film 600 is removed, and it leaves the doped 
polish recon 500 only in the center of each wells 322 and 330 of the part which becomes the gates 521, 
522, and 523, i.e., the part from the thick oxide film 232 of the DMOS field D to the edge of the P well 
341 , and the CMOS field C (refer to drawing 10 ). 

[0031] An oxide-film process is re-carried out and oxide films 240, 241, and 242 are formed on the 
gates 521, 522, and 523, the resistance pattern 51 1, and 512. and the photoresist 96 of one layer — 
applying — some of centers of the DMOS field D, and bases 342 of the resistance patterns 51 1 and 512, 
the PMOS field P, and the bipolar field B — leaving a photoresist 96 only upwards, the remainder 
removes. The photoresist pattern 96 is used as a mask, N type ion is poured in and (refer to drawing 
1 1 ) diffused by 1015 - 2X1016 dose/cm2 concentration, and the emitter 355 and collector 356 of the 
source 353 of the source 351 of the DMOS field D and a drain 352, and the NMOS field N and a drain 
354, and the bipolar field B are formed. 

[0032] After removing a photoresist 96, applying a photoresist 97 further and removing the photoresist 
97 on the center of the DMOS field D, and the base 342 of the PMOS field P and the bipolar field B, P 
type ion is poured into about two 1015 - 2X1016 dose/cm (refer to drawing 1 2 ), is diffused, and the 
subcontractor baton 361 of the DMOS field D, the source 362 of the PMOS field P, and the base 364 of 
a drain 363 and the bipolar field B are formed. One of the resistance patterns 51 1 and 512 is doped with 
P type to coincidence. 

[0033] Finally, the Ipw-temperature-oxidation film is vapor-deposited by the thickness of about 2000- 
10000A, a protective coat 700 is formed, and a contact hole is formed through photo etching. Next, 
vapor-deposit and carry out patterning of the metal, and the gate electrode 81 1, the drain electrode 812, 
and the source electrode 813 are formed in the gate 521 of the DMOS field D, a drain 352, and the 
subcontractor baton 361 upper part, respectively. The gate electrodes 821 and 831, the source 
electrodes 822 and 832, and the drain electrodes 823 and 833 are formed in the upper part of the gates 
522 and 523 of the CMOS field C, the sources 353 and 362, and drains 354 and 363, respectively. The 
emitter electrode 841, a collector electrode 843, and a base electrode 842 are formed in the emitter 355 
of the bipolar field B, a collector 356, and the base 364 upper part, respectively (refer to drawing 1 3 ). 
[0034] As shown in drawing 1 3 , as for the semiconductor device formed by the approach of starting, 
the DMOS transistor, the CMOS transistor, and the bipolar transistor are formed on the P type 
substrate 10 at coincidence. Each transistor is separated by the thick oxide film 230 currently formed 
on it using the component detached core 321 and local oxidation style which are formed in the bottom 
layer 31 upper part. And on the thick oxide film 230 on each component detached core 321, the 

resistance 51 1 and 512 which consists of polish recon is formed, and a proper quantity of ion is doped 

- 
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according to the resistance which it is going to acquire. 

[0035] Next, the structure of each transistor is explained to a detail. 

[0036] First, a DMOS transistor is explained. 

[0037] The N type epitaxial layer 300 is formed on the P type substrate 10, and N+ flasking layer 21 is 
formed between the substrate 10 and the epitaxial layer 300. The P type well 341 is formed in the 
epitaxial layer 300 interior. The N type source field 351 is annularly formed in the interior of the P type 
well 341, the P type subcontractor baton 361 doped by high concentration from the P type well 341 is 
formed in the core of the P type well 341, and it is enclosed by the source field 351. Moreover, N+ sink 
field 310 is formed in the epitaxial layer 300 interior with the gestalt which encloses the P type well 341, 
and is connected with the lower flasking layer 21. In the sink field 310, the drain 352 doped with N type 
ion is formed, and the thick oxide film 232 is formed between the sink field 310 and the P type well 341. 
Gate oxide 220 is formed in epitaxial layer 300 front face. The polish recon gate 81 1 is formed on the 
gate oxide 220 between the source field 351 and the drain field 352, and the gate electrode 81 1 is 
covered with the oxide film 240. The protective coat 700 is covered all over the component. The gate 
electrode 81 1 is connected with the gate 521 through the contact hole currently formed in the 
protective coat 700 and the oxide film 240, and the source electrode 813 and the drain electrode 812 
are connected with the subcontractor baton 361 and the drain 352 through the contact hole currently 
formed in the protective coat 700 and the oxide film 220, respectively. 

[0038] A CMOS transistor consists of NMOS and the PMOS transistor which are separated with the 
thick oxide film 231. 

[0039] First, the structure of an NMOS transistor is explained. 

[0040] The N type epitaxial layer 300 is formed on the P type substrate 10, and P+ type bottom field 32 
is formed between the substrate 10 and the epitaxial layer 300. In the epitaxial layer 300, the P type well 
322 is formed by the part which reaches the upper part of the bottom field 32, and the N type source 
353 and a drain 354 are formed in the P type well 322 interior. Gate oxide 221 is formed on the epitaxial 
layer 300 between the source 353 and a drain 354, the gate 522 is formed on gate oxide 221, the oxide 
film 240 is further formed on it, and the protective coat 700 has covered a it top. The contact hole is 
formed in the source 353, a drain 354, and the gate 522 upper part, and it connects with metal 
electrodes 822, 823, and 821, respectively. 
[0041] Next, a PMOS transistor is explained. 

[0042] The N type epitaxial layer 300 is formed on the P type substrate 10, and N+ flasking layer 22 is 
formed between the substrate 10 and the epitaxial layer 300. The N type well 330 is formed in the 
epitaxial layer 300 of the N+ flasking layer 22 upper part, and the P type source 362 and a drain 363 are 
formed in the interior. Gate oxide 221 is formed on the epitaxial layer 300 between the source 362 and a 
drain 363^ the gate 523 is formed on gate oxide 221, the oxide film 240 is further formed on it, and the 
protective coat 700 has covered a it top. The contact hole is formed in the source 362 and drain 363, 
and gate 523 upper part, and it connects with metal electrodes 832j 833, and 831, respectively. 
[0043] Since it is thick compared with the oxide film 221 of a CMOS transistor, the gate oxide 220 of a 
DMOS transistor improves the proof-pressure property of DMOS which is a high proof-pressure 
component 

[0044] Finally, an NPN bipolar transistor is explained. 

[0045] The N type epitaxial layer 300 is formed on the P type substrate 10, and N+ flasking layer 23 is 
formed between the substrate 10 and the epitaxial layer 300. The P type base 342 is formed in the 
epitaxial layer 300 interior, and the N type emitter 355 and P+ mold base 364 are formed in the base 342. 
Moreover, the N type collector 356 is formed in the epitaxial layer 300 interior, and a collector 356 and 
the P type base 342 are separated by the thick oxide film 233 currently formed in epitaxial layer 300 
front face between two. The oxide film 220 is formed in epitaxial layer 300 front face between the thick 
oxide films 230, 232, and 233, and the protective coat 700 has covered the oxide film 220. The contact 
hole is formed in the protective coat 700 and oxide film 220 of an emitter 355, P+ mold base 364, and 
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this invention in order. 

[Drawing 8] It is the sectional view showing the manufacture approach of the semiconductor device by 
this invention in order. 

[Drawing 9] It is the sectional view showing the manufacture approach of the semiconductor device by 
this invention in order. 

[Drawing 10] It is the sectional view showing the manufacture approach of the semiconductor device by 
this invention in order. 

[Drawing 11] It is the sectional view showing the manufacture approach of the semiconductor device by 
this invention in order. 

[Drawing 1 2] It is the sectional view showing the manufacture approach of the semiconductor device by 
this invention in order. 

[Drawing 13] It is the sectional view showing the manufacture approach of the semiconductor device by 
this invention in order. 

[Drawing 14] It is the sectional view of the semiconductor device according to a Prior art. 

[Description of Notations] 

10 Substrate 

31, a 32 P+ bottom field 

200 Thin Oxide Film 

230, 231 , 232, and 233 Thick oxide film 

300 N Type Epitaxial Layer 

310 Sink Field 

321 Component Detached Core 

400 Nitride 

500 Polish Recon 

600 Low-Temperature-Oxidation Film 
700 Protective Coat 
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f*giftP"SSKl 0 0±KJ£fig$tlTV>3#&© 

F-¥>#2nrzmi&t^(D±\zMi&2nrzm&mis<i: 

7>5?**«*, tftbS/t-f#-7l«. DMOS® 

30 [0 0 0 5] ^Hy^X^tlWIlTP-iM 
10 0 t J t<D±tZ&f&2n.T^Z> 2 0 #mJS£©NS!X 
tT^ + ->^;USl 2 0£#LTi5«9, &h^>>>**® 

«ttxe^*->tMi 2 0©«i*^p-iifii o 

0*T®S$nT^5P+lg^«tffi«l 7 0£«fct># 

[0 0 0 6] I^+->tJHl2 0©Iftt#t©S 
M?L$r*bT^^^L^ l 5 0 

[0 0 0 7] b7>yX^i^UTIJI 
K 1 0 0 tXbf^+v-V^S 12 0 tCRHKN+SiSJl 
40 11 0*i^$tlT43 0, N+v>:7^*£l 4 0i«It! 
^ + ->tJHl 2 0(DlI^ei»Il 1 0l£S5$# 

(caB"r-5xtr^^r->+;n 1 2 op^tc«p-s^-x 

1 2 2*t^fi£$nT*5 0, P"I^-X12 2|'3l;lJN+ 
2 8iP+^-XM«l 2 7«£3 

S-y*Si*£l 2 8i^-X®Stl 2 7±«flDKfcg|l 5 

0 $ n&JSJi>wgj£ ^ntt>ti5 7^tiEt 

so [0 0 0 8] DMOS^M*tC*3^T«S«l 0 0± 
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ajuN+ajftii i o*?«$nT*(3. isii 1 o 

NSJXtf^v^HIl 2 Ol^tClPS^x^H 2 3*^ 

II 2 0«ffi*>€.N+«iaSl 1 0l:IS»»CiTl 
K>tiD*t»)JSnTH5. , ;-XWl2 4Jtl 

oiw^>^;ni 2 octane ay- mskubii 6 1 

[0 0 0 9] CMOSi»JNMOSg«iPMOSf 

OS h^^J'iP^t^MOS h7>xX^^ 
^tl^tlMmZtlT^Zo NMOS^igCDX 

0, PI-^xJH 2 lrtgClCttN^V-T. 1 2 5£Kl- 
-f>12 6«$nTlr^. PMOSIttttXt^ 
+ yt;Hl 2 OrttCPlV-7 1 29iKW>l 3 

o*^^$nrv^. y-xtffistKH>tSD^ 

V-X1 2 5, 1 2 9iHH>1 2 6. 1 3 0 ±mz 
MStlTHS. y-hKfl3Btl 6 2WMOSi«® 
7— X 125tHW>126 <h<DRg©PS!7x;l^B 
tPMOSiSfflV-X 1 29tKH>l 30 £©F.3 

©xtr^^wMli 2 o^ffiicpj&^nT&o, y- 

— hBtflSBll 6 2«DMOSffi«c©y-hSE^l 6 1 

[ooio] hi 4iz7F-rvt&<D¥m#mm\zi$^T\t 

[0011] 

[§89!©BM] *3fiWttWE«£*©W)BjiSiS»ft-r*fc 
[0 0 12] SSfc. *KWOB«a, ¥^*SB<!:S 

Mfbt setters,, 

[0 0 13] 

«>, *^^{'i5^T«y-h*e&^©jf$*27c{bL. 

[0 0 14] -OOlitDMOS, CMOS h^>v 



(3) 

»*{tiifp»«u, DMosfi«oitiffl«$ic 

[0 0 15] W(B¥i»#S«S«ii-r*fc«>lCttaa:* 
»<bgt±t 1 m<D# U y'J 3 >I^A^-z>^LIS 

m\zv-\f:>>?-tz>z.t\z&r>^ {mmmT'F 
fri&mmx' h - tf > v-z nfc«»* g*x k/b n & c t # 

[0016] 

[0 0 1 7] Blft^l/Hl 3 Z»f&LT*mW<Dmffi. 

M\zft5¥mftmM<oMmjjmz-D\,*Tmm?Zo 

[0 0 1 8] 01 K^-fck?^ PM10I1DMO 
S, CMOS, A-f#— 7 h5>yX^SSED, C, B 

^I^#h7>^7.^^©F B 1tC^^>„ ^tt, CMO 
S^ttSSlCPMOS h7>y'X^P«!:NMOS 
> 7 > iS* * »*£N t \Zfttt t> *l<5 = 

[0019] £-f , 1 0 _LKJ*^BMfcK 2 0 
fiEU StfbBl2 0 0±fCl«©7* bUi?Xh9 O&m 
ftDMOSS«D, PMOSfiP. 
B±gB<D7;* HUS?* h£Gfc*Ufc&. NS-f^>$rl 
Ol5(jose/ciii2jgSTaA-r-5 . 7 

* bUi?Xh9 0SRSUtt*l,TN + SUftJI2 1, 2 
so 2,2 3 ZBffc-?Z>o 

[0 0 2 0] 7* hP-/^ h 9 1 ia^U*^ 

tNMOSi«N07* M/-^ h^ii 
U Pi^tySl Ol4dose/ciii2£A±tcaAb^ (0 
2#B9) , 7*bW:/7.h9 l£B£*LI£ftLTP+Jg 
*S«3 1, 3 2SMf5. 

[0 0 2 1]«:. »H£{tig&2 0 Nil 
e^*-> + JUS3 0 0^JP$ 6~1 4/zm, ifcigia 1 . 
3~2. OQ-cmeSt^-r^). Xtf^+->-^;H3 
00±l:50~1 0 0 0 AS&®BEfcK 2 1 0 £j£g£ 
40 ii500~30 00 A©tfcfc«S-4 0 0 £^<D±lCsS*-f 

*. SEfl;iBI4 o o±ici)i©7* hi^vt; h 9 2£^fi 

<h^tH4 0 0:fcJ;tf8l{bll2 1057* M7f>^ 
IgTB£*LTXb:**;ywHl3 0 0£gffi$it-5. 
^LT, Hft^t'J> (POCI3) SlW+ytJP 
S3 0 0rt«Cit«S-B:TN+l!-»^<a*3 1 0£D 

MosmmD&mr>mtsj:5\zMi$,-rz, (B3#$d . 

[0 0 2 2] ^{C, 7* hl/vT. h/1*->9 2, gfb 
14 0 0, W.{kWk2 1 0£B£*LfftfSKbffll2 2 0<£Jg 

50 J5&t~&„ 
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[0 0 2 3] m\M2 2 0±\Z7* hUi?X h9 3 £^ 

»iLPS!'ft>5:l 0l2~l 0 13dose/cm2jggTa 
Abfci (04#flg) . 7* h^>>7.h9 3«it 

So 

[0 0 2 4] 7* hU-vT. h9 4£S 6>£SMrL-fc», 
PMOSI«P©7*M/yXh£iSU Nl-ft> 
£1 0l2~3Xl 0 13dose/cm2gg(caAf -5 (05f 
AS) . 

[0 0 2 5] :7*hl/S?7.b9 4£|$3cU PS 

-i^->tNm^^r>^mmztkWi^m>t. cmosi 

«CfflP')i;i/3 2 2 1 N<^7x^3 3 0«<fctf£?#Ml 
^HtJf 3 2 1 l:iDDMOSl«DiCMOSI«(C 

[0 0 2 6] ®KbB?2 2 OXKgfbJSI 

B8) £a£*L. DMOS®«D©7i/f-f^®«Aty 
>£^£3 1 0CD±gB. CMOS^«COd;U3 2 
2. 3 3 0±gg. :fcJ:tfrW#-7ffi«B©7^5^:7* 
^Lhg&<D&Yb®l 2 2 0*7* hX^^>^*iiCT53 
U S#?$<blg (LOCOS ; localized oxidationo 

f silicon) ^mcxm^mtm2 3 0. 232, 23 

1, 2 3 3£l&ft£-tr5. d©JP<^bJB£ 2 3 0 . 2 3 

2, 2 3 1, 2 3 3tt-tft-tn* : F©l!»fflfcfc*aH t 
»«Ji3 2 10±», DMOS®«C7^T^S«i 
->>^S«3 1 0 iOflffll^ + ytMa 00, C 
MOSi«C©NMOS (N) iPMOS (P) t©^ 

#gB<Dxtf^->r;Wi3 o o, /Vf ^-^^Biris 
ttSfpP^©xtr^+>'^;i.H3 0 otc^^ns. ^© 

(0 6#fig) „ dCD££, DMO 

smm(Dm^m<tm2 3 2 «i«wffi<D#te<D#:«>tcj£j& 

bfct)©TS0, CMOStacCNMOSI^tPM 

osmn£<Dffl\z&tfL2ftT^z>m^m{km2 3 1 

h7>v7.^^«©P B l£Dj?^g?fb^2 3 0«#^<D!Rf 

••5. 

[0 0 2 7] f(0t, DMOSl«Di;H#-7li 
B±©7*fk/7,h (^^«BS) SSL. SD05gB# 
W&f"bBi2 2 OSHiLm 7*hU^h^£l 
StfltfbBi£f£fi£-ti-5<>:, DMOS^*£D«®£>Ktfb 
BI2 2 0<D^$*Wcic:^$n^:CMOS^C(D^ 
fbSl2 2 1 0/P<&£ (B7#J8D „ gtfb^t© 

Pt*iSTg?{bll©^S*2 7c{b-rS^<htC«tD, SWBE 

Z.Z.X, ;H#-5iS*B±»(Dlft||2 2 0©ff 
3ll$f©#ttti{|*%^©T, DMOS^DCOg? 
fb^l2 2 0 tR-^xeT^fig-r-Sdi^T-^. CMO 



(4) 

[0 0 2 8] 18 KtkTJ: 5 K, grtbH 2 2 0, 2 2 1 
±IC#U5' , J3>5 0 0Sr2000~600 OAlpST 
sg*U *<D±.lZ7x bUifXbQ 5£J£f£Lfc&. 7 
* hX-y^^TV^-^I^-f 3. 9 
5*VX^tCLT^'J->'Jn>5 0 0$l7f>^LT 
DMOS6g«D0)-g&CQgtfblSI2 2 0 <tA-f 
B©Jf^iffi2 3 0, 2 3 3«P.S]£Sai$-&, StT# 
KM 3 2 1 ±©ff UgtfbBI 2 3 0 ±l£ffiinifST 5 11. 
5 1 2 £J&j6rf 5. 7*H/^h/V->9 5*77 
■o i7lCbTDMOS^<hA*'f^-5ffi«OXt!iJ' + ->^ 
JH3 0 0 1eiP5H*>£l Ol3~9Xl 0 13dose/cm2 
j@gTi£A L (@8 mm , 7 * h PvT. h 9 5 £pfc* 

[0029] *»*^iisfiia. fc*«ffi*#fl.Tft«« 

fbHS&TO film; low temperature oxide film) 6 0 05: 
&*U <4->tttt«9UTDMOSmD®J|I^KflS 
3 2 7*08^1^3 4 1 fc/t-f 5®«B 
©^-X3 4 2«n. -€-LT, DMOSS^DCD 
^x;i/3 4 1 W#-7ffitB©^-X3 4 2£JgfiE 
20 -T-5. -€-LT. DMOSl*D©7x^3 4 1i;H* 
-7fS^B©^<— X3 4 2±gPtfita/1^->5 1 1, 

5 i 2±gi5«(ssKYbM6 o o©msu i&umtm 
6oosist5. gm$n^#u->un>«5 0 01C 
«tftiftu> (poci 3 ) *a:*^-&TN^T-iSS 

SH-e>^-TS. igfa/1*->5 1 1, 5 

1 2©±g&W:{£iagKblSl6 0 OT'S^nT^-Sfci?), H 
-fc!>^£n&U„ -Tftfc-fe, fitn;/^->5 11. 5 

1 2«r I -tr>^$nfc7r?'J'>'j3>S5 0 OlCJt^iS 
UifgftSStt 5 «fc 5 \ZU Q Jgtr[ffi#*# < 

30 (B9#I) „ 

[0 0 3 0] ^1C, 5SoTl^fiSKibM6 OOSiS 

u H-t>^^nfc*u>'ijn>5 0 osy-hs 2 

1, 5 2 2, 5 2 3l:i&5gB#, %b^DMOS®« 
D(Dm^mitm2 3 2*f>Pi7i;P3 4 10Xy3?££ 
5MtCMOSlSC©&7i)l'3 2 2, 3 3 0©* 

(0 1 0 mm) . 

[0 0 3 1] ^bMlS*BlligLTy-h 5 2 1, 5 

2 2, 5 2 3ifita/^->5 1 1. 5 12±Kgt{bH 
2 4 0, 2 4 1. 2 4 2Sr}gfigT-5. -5-LT, lf©7 

40 *bU?Xb9 e^^LTDMOS^DCDtf^tg 
fiyt* — >5M, 5 12, PMOSISP, /t-ftf— 
7®«B©^-X3 4 2©-g|5±lc:(D«-7* hl/v'X h 
9 6£3SU JSDteB^.S. 7*hU-^h/^-> 
9 6£V7,^l;:LTN3H';t>"£: 1 0 15~2 X 1 0 l^do 
se/cm2S«TffiAL (01 1 , tttlTDMOS 
mi$,D<DV— 7.3 5 l*>«ktfKU"r >3 5 2, NMOS 
«N©V-7,3 5 SfccfcttKl^f >3 5 4, A*-f#- 
7®«B<DX5^^3 5 5*5j;c7:3l/i7^3 5 6 

so [0 0 3 2] 7* hWyXH 6£R&£L, Set?* 
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S«i«P. W^-7iitBO^-X3 4 2 ±©7* h 
l/>?Xh9 7^iSLm P£H:*>£1 0l5~2X 
1 ol6dose/cm2eS^aAL (01 2#«0 , ffittLT 
DMOS®SED0it^>^!? h 3 6 1 iPMOS«« 
P<D7-X3 6 2£.J;tf h*l*"f>3 6 3 
)SB0^3 6 4Mt5. l^»#lCffitr[/^->5 
11, 5 12CD5%. -OtePS!TF-lf>yf 
[0 0 3 3] ft&fc, <£S^b)»^2 0 0 0-1 0 0 0 

0 Amm<DB2T'MmvT®mm7 o ojmu 

-h521, h'W >3 5 2 43j;lX-y-7'n>^^ h 3 6 

1 ±*K-*n-eny- v mm 8 1 1 , h w >«® 8 1 

2i3j;tfV — X«@8 1 3 £J£J&U CMOSStCffl 
y— H5 2 2, 5 2 3, V-X3 5 3, 3 6 2*5<J;L^K 
H>3 54, 3 6 3 <D±gBlC^ft^*ny— h«^8 2 
1, 8 3 1, V-X1I8 2 2. 8 3 2i5<fctfKK> 
tS8 2 3, 8 3 3£$JfifcU AM #-^ffi«B<DX5 
>y^3 5 5, 31/^7^ 3 5 6*5j;^-X 3 6 4±mz 
^rn^nx.2.y^mm8 4 l, 3l/?^fl843M 
^-Xti8 4 2 5Wt?. (01 3 #88) . 
[0 0 3 4] 01 3Jc*-r«t^«r, 
fc¥iftgl(JPilSl 0±ICDMOS h7>y^ 
^, CMOS ^5>> J 7.3'*3<t^A*-f h^yVT, 
?*5|^ll$ICfiE$nTV^. S-h7>> ? 7.iS'«)SS3 1 

±gi5(c^$nT^-5«^iiS3 2 1 trnffimtte* 

fflViT-?-©±lC^fig$nT^-5ffV^'fka2 3 oicto 
frgt^nx^s. fUT, #*^gl«3 2 1±C9J1H 
gtffclgl 2 3 0 ±Kte^ U y'j3»d^S:5gfi5 1L 

jE»©-f * h - tf >y $ nx . 
[0035] &ic, ^tn : en<Dby>^7,^<Dmm\z-z) 

[0 0 3 6] s-r, DMOS V7yi?7,$\z~3^xmm 

[0 0 3 7] PIIS1 0 iCNlIt^^ytJUS 
OOiSMSntfeO, Ml 0 txtf^+v^;i/B3 
0 0 t<Dm\ZN+®®M 2 1 **Pf£ 2*1X1^-5,, Xtf ^ 
^->r^«3 0 0F«ggBC«PS^i.;W3 4 lfrmE^n 
TV»S. PS^x;l/3 4 1 ©rtgg<C«NSV-Xffi«3 
5 ltfmmzBl&isnT&Q^ pgtf-7x;P3 4 l©tp^ 
tliPIvx^S 4 l c fc0i«iitST'K-t>^£*l£P 
Sit^>^^ h3 6 la^J&SttT^D, 
3 5 HC&DHSnTl^. Sfc, N+v->v*ffi«3 1 
0*5pS^i;P34 1 $r®DHtr^Txtf^ + v^;u 
S3 0 Ort^tC^SfeSnXiSO, TgB©ii&Jf 2 1 £M 
*S3nT^&o -»?SM£3 1 O^Jr^N^-f *>XF 
-t!>y£ftfcKl^>3 5 2^j££nxi5<3. ->> 

1 oiPivi^34 1 t(omz\tm^mim 



(5) 

<? 

2 3 2tfW&L-£nT^Z>. Xt^ + v'-WHS 0 Ogl 

\z r*y- h StffcBi 220 $tit^5. # u vu n 

>y-h8 1 1 #7-7.^3 5 ltHK>M3 5 

2i0f B W-M«2 2 oilers nrfco, y 

-h'ti8i iHi«2 4otatinTM. m?<D 
£mz\$&mm7 o o^nti^. y-h«®8 1 

1 tt«ftlgl 7 0 0 £g?tel« 2 4 0 \Z&f$.$tlT^Z> 3 > 

h^-^^rffitxy-h 5 2 1 tgi&SnX&r). 

v-xttn 8i3tKH >mm 812 tt-^n^n^a 
io §i7 o o tmitm2 2 oiz&i$.2n-x:^z>^>?2 

-ftZmCTV/ay?? h 3 6 l*5j:tf Kl/-f >3 5 

2ta^3nti^. 

[0 0 3 8] CMOS h^>v f X^ttiS^KffcK2 3 1 
lCj;9#gl2nT^5NMOS tPMOS h7>vX^ 

[0 0 3 9] NMOSh7>yX?Oiial:o^ 

[0 0 4 0] PIM1 0±»CNSXK^ + ->^;1'«3 
0 0#®J*£nxi5D, MlOil^^yt;H3 
20 0 0 <h©F«9lCP+^j£^3 2 7j^J&£4TX^£. Xt 
^*vt;H3 0 0l*3llBPI'Ji^3 2 2d*Jg^c3 
2(D±^CS£^#£XtC^I&£4TX:J3t>, PS^x^ 

3 2 2^gPtC«NSV-X3 5 3 £ <fctf K l/-f > 3 5 4 

>WE^£nx^-3„ y-hSHfcBI2 2 l#V-7;3 5 3 
th'lx-f >3 5 4i»riOlt:5'+yt^i3 0 0_hlc 

^$nx*5 d, y- bmm 2 2 1 ±ty- h 5 2 2 

iJ«$nT*l3. *:<D±lZZ t>\zW.ttM2 4 0**J£j$ 

snxtJO, §i87oo^«»±$8-3W5. v— 

X3 5 3, HH >3 5 4 43<J;^y-h5 2 2±g6t« 

so 3>^i? h*-jp«snT^T-en-enMf as 

2 2, 8 2 3, 8 2 1 <tji^$n-5. 

[0 0 4 1] VK\Z. PMOS h^vX^K-D^TScW 

[0 0 4 2] P^Sfii 1 0±^NSXtf^^>'^;i/S3 
0 0jW£j&SnTi5D, Igl0iI^*yt;H3 
0 0 t<Dmzti+M&m2 2tfM&2nT^2>.. N+iS 
12 2±§ProXt!^ + >'^;US3 0 O^KteNS^x^ 

3 3 Otf^f&SnXii!?,. ^(DfHmzitPMV-7,3 6 
243«tZ>*Hl/-f >3 6 3a*J£f££ttT^5„ y-h&{fc 

40 1221 3 6 2tFH>3 6 3 ii<DfH<DX.\f. 

;H3 0 0±.\zMf&2nTjSK>. *f-Y-Mitm 
2 2 l±tC«y-h5 2 3^fig$nTi3D. ^-©±tC 
^ K&ffcSi 2 4 0 nT*5 0 7 0 0 ti^t 

©Ua^T^, V-X3 6 2i5<fctf Fl/-f>3 6 3 
ty— h 5 2 3±^{C«a>^^7 h*-;^^^tiT 
liT^tl^n^SS® 8 3 2 , 8 3 3. 8 3 1 tl^S 

[0 0 4 3] DMOS h5>yX^©^-hStf 2 2 

o^cmos h7>i?*?<Dmm2 2 nz&^m^tz 

50 i«Wffiig^T&-5DMOS(DWffii|ft££&<T5. 
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[0 0 4 4] Wl'&\Z, NPN/H#-7h7>yX^C 
[0 0 4 5] PUSfcl 0±fcNgxe**v'*;H3 

o o^fiKsnTiso, iii otxt^+yt;«3 
o o t(Df B ic«N+as«2 3«snt^s. xt 

**->*;U13 0 0rtgCtC«P^-^3 4 2*t^$ 
nTtJD. ^-X3 4 2ftlCttNSX5-y^3 5 5i5£ 
ytp+^-X3 6 4d^fiE^riT^S. Nia 

1^57^3 5 6^xtf^+v^;H3 o oflasc^sn 

TisD, 3 1/^^3 5 6 tPl^-^ 3 4 2Hro©H io 
(DI^^ytM3 0 OSSfc^f&^nT^&Jfl/^ 

im2 3 3iao#isnx^. »^^biK2 30, 
232, 2 3 3©ra©xtr^^->^;H3 0 osstrtt 

&ft;ffi£2 2 Ort^ffeSftTiJO, &tt$l7 OOAmi 
2 2 04IoW5. IS'y?3 5 5 <!: P+S^-X 3 
64t3W^^3 5 6 ©±gB©«Hlg 7 0 OtSKfcBU 

itg.8 4 1, 8 4 2. 8 4 3tl^nTH5„ 
[0 0 4 6] 

KiJWrteDMOS, CMOS, /H#-5h7>i'X 
— t! > V £ tl -5 -5 1 W a H — tf > y $ *l & I >i£ tfc ; 1 9 

ITDMOSiaDCDP'Ji^t/Hl-^I^BOP 30 
■^-XSJBjfc"* - *. CMOS h^>^7>^±^<D 

SftltDMOS h7>^X*±8B©K'ft;&©JP2£& 
£ -5 J; 5 LT^f & . 

.'-[0 0 4 7] IE? T, Ig*M«*fcfcD» <£«ffifflCM 

o s &£Ww #-7h7 tilifffflDMO s 
s 1 -f±\zmmzmMt^ z. t«*T**.. 

[0 0 4 8] ft, *^J6CaHC*^T«DMOS, CMO 

s , fe«t ow #-7h5 >-^7. i x«±K*tft b 

93tt, DMOSiCMOS K7>yXiS'$ilfi±lCl 



/0 

[HSjOfiSm^mW] 

[si] *.mw\z£z>¥mftmm<D&mx&zM\z7ji-r 

[0 2] *5BWC«fc* 3 » £ ##Sfe«OHjfi^*«fc*'r 
$rffi0T&5. 

[0 3] *mm\z£z¥m#ms<Dm&i>&zm\z7sk? 

»rffl0Ta52.o 

[0 4] *56^t:«fcS**#S«©«Jfi*iS*)lifcwr 
[0 5] *»BJ{Cct-5¥«{*SfiC0Sjg*teS:)e<C^-r 

[0 6] #%WC<£3¥##gMWS^#&£l©K^~ 
$rB0T&£. . 

[0 7] *58Wic<tS*##««©«it*tt*IHfc*t- 
$rH0T'£5. 

[0 8] *^WlC«fc5¥#^S«©Sjg*fe^JB^-r 

ws0-e*-5. 

[09] *mw\z£z>¥mftmw.e>§im.jj& : £:M\z7K'f 

[010] *J8iK±5¥*#a©«i*ife6Ifc* 

[0ii] *mw\z&z*m#mm<»mmx&*:miz7!i 

[012] #f8WC«fc£¥g#IS«©©it#i££iaiK^ 
-T»rB0T**^. 

[01 3] if.%m\zi:^mw-mm<r>m.m^^m\z7Fi 

[014] &*(D&ffitCft5¥*#:g«»®rB0Tr£> 

[^©aw] 

10SC 
.3 1, 3 2 P+J£ffi*£ 
2 0 0 KtiflMUR 

2 3 0, 2 3 1, 2 3 2, 2 3.3 U^Sfti 

3 0 0 NlXt^+vtM 

3 10 i/>Z>W& 

- 321 m?ftMm 

4 0 0 gftisi 

5 0 0 #'Jy | J3> 

6 0 0 iSfi&fl;®! 

7 0 o &mm 
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